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LETTERS TO THE EDITORRegarding “Provider volume and outcomes for
abdominal aortic aneurysm repair, carotid
endarterectomy, and lower extremity
revascularization procedures”
We read with great interest a review article by Killeen et al1 in
which only 4 of 11 studies that examined a hospital volume–
outcome relationship for emergent abdominal aortic aneurysm
(AAA) repair demonstrated a positive correlation, and this was of
low magnitude. Conversely, a meta-analysis by Holt et al2 of 8
studies (13,879 patients, including 2 studies that investigated
elective and ruptured aneurysms as a single data set) showed that
the weighted odds ratio for ruptured AAA repair was 0.78 (95%
confidence interval [CI], 0.73-0.82) at a weighted threshold of 15
AAAs per annum, thus unequivocally favoring surgery at higher-
volume hospitals. An epidemiologic study (not included in the
above-mentioned meta-analysis2) by Holt et al3 (the same authors
of the meta-analysis2) using the UK Hospital Episode Statistics
data from 2000 to 2005 (6462 cases), however, showed that there
was no relationship between hospital volume and outcome for
ruptured AAA repairs. To reassess the relationship between hospi-
tal volume and outcome (hospital or 30-day mortality) after rup-
tured AAA surgery, we performed a meta-analysis of all currently
available studies.
Our comprehensive search identified eight studies concerning
ruptured aneurysms separately or exclusively (Table). We excluded
studies in which no CIs could be calculated from the original data
and those that investigated elective and ruptured aneurysms as a
single data set. In total, our meta-analysis included data on 16,012
patients. Two of the eight individual studies demonstrated a statisti-
cally significant benefit of high-volume over low-volume hospitals for
mortality. Pooled analysis of the eight studies demonstrated a
statistically significant reduction in mortality with high-volume
(42.6%) relative to low-volume (48.6%) hospitals in a random-
effects model (odds ratio, 0.81; 95% CI, 0.68-0.97; P  .0211).
There was significant between-study heterogeneity of results analyzed
by means of standard 2 tests (P  .0009) but no evidence of
significant publication bias assessed with an adjusted rank-correlation
test.
Table. Hospital or 30-day mortality among patients unde
volume versus low-volume hospitals
Study
No.
Patients
Threshold
(No.
RAAAs/y)
No. Hospitals
High
volume
Low
volume
Holt3 6462 2.9 136 256 
Greco4 5508 25* 656 
Zdanowski5 93 9 1 2 
Dimick6 2032 30† 76 431 
Dardik7 527 10 24 23 
Wen8 1203 2 38 40 
Amundsen9 100 30‡ 23 
Pilcher10 87 4 1 7 
Combined 16,012 — — —
RAAAs, Ruptured abdominal aortic aneurysms.
*Number of elective and nonelective repairs.
†Number of intact aneurysm repairs.
‡Number of elective repairs.In conclusion, this meta-analysis of all currently available
studies demonstrated that high-volume hospitals had significantly
better mortality for ruptured AAA repair.
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Reply
We would like to thank Takagi et al for their interest in our
article.1 Their findings lend further support to the relationship
between provider volume and outcome for emergent abdominal
aortic aneurysm repair. While our article was a systematic review
rather than a formal meta-analysis, and we included studies obvi-
ously excluded by Holt and Takagi et al, it is interesting to note
that all three studies suggested a positive volume outcome corre-
lation for emergent abdominal aortic aneurysm repair.2
However, the evidence base is extremely heterogenous espe-
cially for repair of ruptured abdominal aortic aneurysms as men-
tioned in our review and confirmed by Takagi et al’s analysis.
Furthermore, these studies do little to elucidate the underlyingmechanisms underpinning this relationship. Identification of
these practices utilized specifically by high volume providers
with subsequent adoption by low volume centers could be
important in improving outcomes given the emergency nature
of ruptured abdominal aortic aneurysms, geographically consid-
erations, and potential lack of regionalization of emergency
vascular services.3
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